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00 (57) Abstract: An ultraviolet short pulse laser light emitted from an ultraviolet short pulse laser light source (1) is passed through a 
shutter (2), an intensity adjusting element (3), an irradiating position control mechanism (4) and a beam condensing optical system 

\^ (5) before being condensed on a polymer crystal placed in a sample container (6). The sample container (6), mounted on a stage 
(7), is movable in the three-dimensional directions of x-axis, y-axis and z-axis in an x-y-z orthogonal coordinates system where the 

O z-axis is the direction of the optical axis, and rotatable about the z-axis. The polymer crystal is processed with the ultraviolet short 

1^ pulse laser light condensed on the surface of the polymer crystal (8). The polymer crystal can be processed variously and surely 

^ through an easy operation while suppressing damage. 
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ttWbi6>fc£gfcfcifeAfiSt<0aMifc&£t?£ t as&5o 
^^n^K^(S5V N t®t5ixSpfi5^ff(tt^PS€L'XX^$rS?,lti"?>^fi^"t 
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|4 ( j ) *5«fc.tMk) 4>|cBiStifci**S*® D.ttJi"- t 
Ml^ft«3 2#f**L-c^5»£\ (b) (4, 3Kft*«3 5 m^f- 

io (a) 5*»*fci3v^ri± v ^a«fl*4fcK3 i tmmn^m 

15 (b) fc^i-i 5 fc»£fc*5^Tttx SSft*f 3 5 SrILt, PJii 
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^ fc: '£ ft 5 t> © -c rt ftv= 

fttf*W *«**lcSft»«S:#iLftv^ 5 mi's fcfcfc, £0>ft«rJB 
300nm^T. £ Kl ft 250nm &>T~Ch 5 - £ LV\ 

io' ft«, tfii:*!IRttfcv>. • iottti^t«P 

20 5*Si*.«rttfliLT, 193nm (75^^M^^^ V-lFft & 9 ? 

*©]|l»*fcJflltU. *ftfc± 0» 3te*Sr 2 oK:§IWf Lfc. 

25 6 IHS»^Lfc^I7 h y IPS y /^-Af*#25mg/mli$«& 

f^fifebyt«, pH4.5 ^n^Lfc o.im mmffltffit&ftUDtipKmkT h y 
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J»tf 60mg/ml»«fcft5±5fc:P*Lfc#*«:l = 1 <Oitm^m^^tc 
10 til (D^m^^m Ufc e tfit-WLt Ut pH4.5 KUWfiELfc O.lM ttttM 
JSttO + Kltt'rts^'b y 60mg/ml Wk&kftZX 0 fcPSELfc&ifc 

& 400 1 iSiP.Ufc. . 
5 ■ t ©«M»* 20 < C©-Sat 14 a tit 5 w i J: 9 , 

0.15mm X 0.35mm X 0.1mm <D t^ife £#fc„ ^OiS^ffSt 

=17. b y we y y^-^^tmm^ xzm&z&z ztt^x ? 

10 XY Z 3te^ft^fMT*&5*x-^±f-IB«Lfc 0 

8l%&tt: 5mm/sec s {4«^^?tlttl m m ^ftS^/V* V-if 

*Hlltttt03ft*¥*«riai 0 (a) tC*i- 0 «^«BSO6^^SrU-C 

v>5©*s=i7 h y we v a *s flit?*) 5. 

0 2 KWS y ^--^TkM (lmg/ml) ©{ft^MEtefc 5!ftifc«* 
15 fcij%LfcJ:$fc\ -jRfc:* fttt 200nm &>T<0&&i?tift%fc* 

*^J6^"Cf4»* 200nm &T<P»^fS$tf>^^* V — IF 

20 V— f %%£.^Wtb Its M 193nm Ol#Mfi^- 

y if)]/*— K<D V — D*^>f K^riH^^libT^.^ 1547nm. IfeigL 
JS&Sfr lkHz ©/</W*3fe«:#££*5„ dW^O^^Sr-frttHSkoE^II 
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193nm 

y9 2 £j§ii£-£fcfL 5 -CfcSfcjfeffiHI 100mm <D& 

ra^yx-ei3fet5 r^ia^ xx-v?7±{ciBfi^^fc, IPS 

5 y >/f- A&A (iiS#i^ B B B ) 8^Uo TV^ 5$$3|S|-S£:£g 6 C0±® J: 9 , 

WSEtfc. ' #S*±te*5tt5J»W*©^/l'^3t*/l"¥ — tt 0.25/zJ, 
y hSf± 25 /zm, V/l^—^^^fi 50mJ/cm 2 , 0.25mW, /^/V 

*R#IWffiM: 1 ns T'feofc 0 
10 — 7 %&W}&%. 0.5mm/sec, tfjt^lftSEiE 0.5mm t'XYS 

rt{cd3V>rE*ttti:^«»f^**Si t K: «fc 5 . ^ B B B ±<7>* *K y Mig 

^Tflnxti 9'i0NtLfc!&ifeOHti:tf ftft 0.0006mm 3 Tfcofc. mi 
o (b) KHaj|tfl*R:*5tt5 = !7 h.y IPS y ^7— AttAogftgjRtt^ 

20 9Jtfl£H£*2l$mftft4! % ^ffli-TXj»«3tlHl*fS:^f^fco S9£ 
fcH\- xmm$L&k LTlfliftl ultraX18 («JSE 50kV, m,ffi 
100mA), ftttiSt IT RAXIS IV++£ffl^7c 0 Jg£ t ^tii«08E«tf± 
150mm, *£tB££2° % SO^RflBJ 30 ftl 2 0 t Ufc a V- 
'lf-elnXLfc3te*©ia*f^»tiW: 0.19nm T'Jfc 9 , ^ Lfc5fe 

25 *0I©tSr*OlEl*f^«MBi^< HC-efeo7b 0 Bill:, #biifcXi 
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#Vv»^*©*|f*f?!Htt?*>5 - £ Sr^UTVNSo «S «6 S -e *> * 
KTiOP0 4 ^ KH 2 P0 4 ft£tt+#;fc«*ft3&*«:#L-C^5fc«>. SO 

Hr^M, Wg&^oJnxgflf^it&L-c^So r^fcJt^-c^rafc^* 

-e^S DAST^ Thienylchalcone Mtik#§ikib'*-"C * * 

&50kgf/mm 2 £U_> H6«B'T?W*ftiPXi6il«r«V^«*'fr, 10kgf/mm 2 
A"*S*©br'y^ — ^aArt: 0.2kgf/mm 2 kttft"C/J>4<s ttlBfcfcAtf 

i5 sir**s*ic#-r*Jpx¥«fe*arffii-«^i:tt^^ri6t**>*. 



*1 : **?*^tt&©^y**-^ffift 







hTy*-^ffl!S (kgf/mm 2 ) 




KTiOP0 4 


566 




KH 2 P0 4 


135 




DAST 


49 




Thie ny Ichalhoe 


12 






0.2 



(HM2) 
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fc *" 0 > ttto.X** t ft 5 * * ft (D & £ f T* 

5 J*irg>$til^J(£rgl 1 2 fc^-f-'o 0.4mmX0.6mmX 
0.3mm T?ifcofc 0 6 & X Y Z 3 M*S#l(l'5rtB&:* T 1 -^ 7 ±{£ 

ffifiU £§£_LM (ZIA^IpI) 193nm V— !f 

10 0.25/xJ, v 25m m. .7/!/— ac ft 50mJ/cm 2 , ¥%3&M 

0.25mW, '</l"Xf%fflmfc lnsffcofc, 

l8itttW:»ft©(f»2k«£ U RRW3te©*tt*lft (Zi) {c^UTStt 
ftXYIrtTJ, *x-S? 7 SrXttifrlftlC 0.2mm> Y*b;£|6]t:: 0.15mm 5g 
<*"Wfc^|&§-fr5 r £ £ i 19 ,0.22mm X 0.17mm ©J&iSrJgJtfcOfcHSfcliWi 

15 tttt U M*ft UfCo *x--5?©5£Kl5££fi 

0.5mm/sec, $£ «3 -8*o W *K y ,b W©Sgg|Sr 0.5/im iLfc, 
tH& 50 ^^©HSJttSrfrV^ ^Jg^OftiiLfc^SrT^fifcLfeo * 
JR*tte± 0<£fH|& 0.01mm 3 (DW-m*?* V Tzf Is- is a J; D 

1-5 i fc^-etfc. a i 2 tfla«^K*3^5*=i7 h y |pg y y^-A 

25 Kfr£ttT*fc< *tfctaX#*te©MS©tt#£;DDXK: «fc (9 
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Xtt^flffcBJi&g-t-So S-*^fi^^ v-ifMtt£ 

■(**«3) 

#j 2 is3 c t l/co *-^«[^^^ i — v%m&m<D%&<o&n&® i 3 

H3fe^ 1 *R$©^ifcfc£ «J , *x-^7 £#fb3tS 0.5mm/sec, Jt 
^<D^ttggg| 0.5mm T*iti«)taW^5rtiat), jfeAJ:© 

20 *K R-IS^fc**|g*^fi^^^-lf3fc.*rflB*PLfc. 10^ 

fcfifcsbbfc. HI 13 (b) teHSUBr&tcisttS-P f y IPS y A*S 
A ©JSiHMMt** (IIIT^*©^©^^^ 0 /^ i^ — if 

25 b 3££ tc#J ■*) SI £ tiT § ) . ® W £ tifc ¥ £ I, fc tern* ft tRIK $ 
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5 

(**#4). 

10 *x-v> 7 &^Sj$i£ 0.5mm/sec, jtiSO^SiEBt 0.2mm t'XYI 

15 IBfc h y ✓f— AJfe*«r«lWf-f*il {Cfig5(jLfc 0 EI 14 (b) ^-©Jiff 
* iS ± fc » ^ W< ^ JC#* © ** 3» 3» U T 5 3» , fe* Kl tt ^ 9 y ^ 

20 

ft It, JgSSrSJBrb'fc. it ft 01 1 ~H»J 3 -eft 

/Bufcipe y /f^-Aiti^t*^4 o%tfcs©icMtt > 

V^S-e&S. U-iFfl8Jtt&©|&,St©^Jt«:B 1 5 (a) K^-To 
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ttmfa&K^fl-m^^x ls-ifft&mtfLT, &&&m&$nz&&? 

ZMX&ftitZo X'T — is' 7 0.5mm/sec Y.Brt t*3V>T 

ft, ^tt*&2 0 ^/VU^O^ItfC J; oT, ^ff*& 0.003mm 3 7 

t fr^v-y a i !) Ks*t5 : i: ^ Lfc. hi.s (b) mi 

Wilt© h ^^n a->S5fe*:^^3:y-/ve/Hf^SI^/V#drV7- 
(£I6«6) 

■ Hft t) , 221nm Sft^S/NW* 5 ISfcfcttJfi ITl^ 

K©W-f^t- K&i^fSbTJM 1547nm, HiStAft 
IfclkHz ©^^3te«r*4§*5. ^©^yV^afeSr-frW-HaoitWK:* 
mtStltz^fr\?V J±mU7 7 J fc£ *) *?J 200^t±i<if5o 

4&WV>&&#mmmzJ:r)W7ftMmz&&L s M 221nm 
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ft 100mm 0^^kyXT*$3tf5: £ J; 9 % XT-i?7 ±\zm 
5 g§tLfc, 8 *SAoTVn awhile <Z>±®i: U , 

# e, mPg.kfc o 3Hf A ± ic *s 5 m ki % <o /<;i> x 3i * ,v ^ — o.5 /* J x 
... KSt± 25Mm s 7/1 — az^xft 100mJ/cm 2 N TOfS^ 0.5mW, 

^xi^BfrlKHItt Ins i Lfc 0 

io mvnttnt tripe y ^^-A*s*«r3i^ ff/$&#ttitffifti 1 , 

(a) fc^-f. 

.5*PI£fTofc„ *t--*$? 7 £^Kjji£g 0.5mm/secT*XY®rtJc:*5V>T 

££ % -^ff^3 O^VU^Ofigl+tJ; 9, £tHft 0.001mm 3 
^£17* hT^^/a VfcJ: - t fcfifcSbLfc. 016(b). 

20 K:«H|lf«fc:33»t5W&y ^^-Ai»*o3llif:jRtt«^j|fe^i- 0 

*iIWiMMl~5iaoX, 193nm Ol^-if^, 

221nm © U - IF ft ft , #3§§J3 fc*3V>T^ffi-f 5 V-ifft i 
25 ^{C&^LV^t^IIESI^tLfco rtbb 2ocOl^-f i op^o 
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d : YLF \s—f(DM5 1&nfc (ft* 210nm) f>#£ LVM"-lf© — o 

5 *Jqi*mi Lt»SP ^-A*£S&3tf v f^#liHMl , 

^tf?*** t° 7 3 -f-a.-^ (Capillary tube) (E14 ( j )) Rl» 
Wtfc««Z)Jg*^*.«r0 1 6 (a) iC^-To 017 (b) iZ&JyXh 
Sr^LfCe ^^(Crystal)8 «S^^^iSp B a K^m^f 0 -ett^ < , ±»»!1 
10 SB##)K:tg0 (Damaged part) # s Ao T V» 5i J; tiWfefrlb btitCo 

mmmi tmrn^mM^m^^ <o , xs^ai o.4mm 

©xi@Jf/^-^ajfeUii5,.Hl7 (c) ^LfclII#r>«* 

15 tcf, fc&J&fc: 193nm ^M^/V* L'-lf ft £ ff tt1" 5 ^ t £ 
T.T-^l tfMlX 0.5mm/sec "CEiUtt fc^lfc & * 5 - t fc: i *K tt 

20 80 ^/^©Jiltm* «j , a«^**£K:lfc*i-*::£fc:fifc3bLfc. 

01.8 (a) 7 h y PS U IH 

18 (b) fc-t©-if hilr^i- 0 a^tBfi (Ablated area) #5fe£fc 

25 018 (c) i:*tJ;5i^ ^-if^lttuicJt^xii^^^p^^iiiiff/N 0 
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io #ufcipe v y^-^fH o^fii) <5-oii^7^o# 

6 5|^y/^f^|, 6 6 f±^#7 G 7 \Zf y^tW^m 

15 ifft, H 3^^bfcJ; 0 ^iSMfe^^HIS&T^^b^^* 193nm 

©Sftl—lf £&J1 U /N°/V*i|>i Ins© 1^3 5/ hj$ttbfc 0 

Mtt 25 M mt'fc^ > ^/l^-^^te 5 OmJ/cm 2 £ Lfc 0 
Z<D$i%:Zm 2 0 5<£ft#, ^£#7 

* ill HILT, * w-^ Sf}M*tr^TLTV^< ©^^5. 

w-tix, m>&tfxn,z-z>o 
25 (mmm9) 

mmms tmm^^ ^isy ^m^<D±m<D^^^9 ^©t®^## 
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UtttiH*YkrXjSI (*>v<*»Kf*) ©-oi5^7^© 

&*Y k r X&ifi (±£ O.lmmXO.lmmXO.lmm) O-O^fiJilU 

5 W-iFWu HI 3 jC^Lfci 5 ^i«flS5l4|s]g&T^^bfc^ft 193nm 

tftZmMLtCo ./^yM(4.2 5 MmX*^ > ^/V^-^teS 0 
mJ/cm 2 t Lfco -a-f+J^ 1 J^/V^ ©Sltia oT#»®(D^:^lC^fc 

io t^mm^tc^t tmm $ tbfc» 8 tc^ it 5 #p a y 2/^ 

15 10) 

Stft©^* (14kDa) fclJfc^T, *^ H B B W^?-*f* + ^^±7C^ < 

20 (mkDah gps y 2/^— A3Kr*Kitt;'<-c«r*'fb*5 fevN^iib 

0.2mm X 0.8mm X 0.1mm • y ^ i| a |c 

£*Tofc 0 — 7 &&gb£& 0.5mm/sec tX Yffirt K:*5V>T1B:*I6«J 
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30^;^©I|tfact, & ftm 0.004mm 3 hT 

io ^*Mifcffivv^gt^icss.Srffiffiu-r, taiwat, 

!£H!©^*£ia2 1 (a) fc7jk-fo 
15 :©Ac r BM&Kl&LT^M^;* ^-If^^ttL-T, 

^«J^^*-f5ADX^fT^fc 0 *x-v?7 &&Mm& 0.5mm/sec T'X 

20 &*&MJt*tttt % 6tHft 5 s F/</u^oj»WK:J:'-9Ts«frtH(& o.oooimm 
iFflHJtfcaaSrA^a&H 2 l (b) \z.m1r 0 m$\>M<><frx u—f ftlftt 
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(mmm 12) 

^3¥BiMyt¥W®rX* h 5 4-dimethylamino-N-methyl-4-stilbazolium 
5 Tosylate (DAST) 3te*&teJSLT , $^$1/^* if ft £ L T 

1mm X 1mm X 0.2mm © DAST i| t >5f 1 1 ^^I/-?^^ — 
10 0.5mm/sec fX Y®ft Kl^TiMlftiC^K) * <fc t> > itetSI-b 

ADItfsjfe Stir 1^3 £ t tfmfrib fetifc, 

20 (Hlfiftl 13) 

Q^-fyflNd-.YAGV- ifffl^^ (tt« 1064nm) fc J; 

(»*5'32nm) ft^'tH* 3 ffiMtt (jftft 355nm) (g#ftt||2 
25 iSfiJfe<&fcjaft3g£) tettLBO*&A«rJBV\ £4ffiH& (ftS 266nm) 
®IB^(IB2iCMjft^e>^iCMtt«^)^J:C)t«5ffMft(ftJ( 213nm) 
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*3t*^3R-C*>5«^E*,100mm O^li^^Xt 
5 .5Kft*«©±iBJ:.9,"^f'-i?Cif4*fil^feHtLfc. 

HRitffi*rj:3fc*ii#ii"e««u*#! £>»sl/c 0 & s ±111*3 # sag it 

3fe©.^i9MLi^^^{i 1 kHz, ^jKy fi(125/im, 

1 Ons t bfc 0 

ZMXZftvfCo Z&mM& 0.5mm/sec tXYlF^t*5^t 

± IB lb ft* ^m^^^^Jfe-T ^ r i «? . ^-©Bff-^ic®. S^/k* 

15 V — if %<D7 ;V— y^l^o^t, 0 ~ 1 2 OJ/cm 

2 N 0 2*WJ6fiO~6 OJ/cm 2 , Jg 3 SMf±0~ 7J/cm 2 , f 4iS 
MfiO ~ 6 J/cm 2 , ^5illIttO~4J/cm 2 ©<6HT?JDXtfte«rfc 

20 RJRLfcV^fcfc, ±|B7;^-^^x{c*5V^■rAPX^ : fT 5 £ £ 

o7t 0 m 2 ffiflftt 6 OJ/cm 2 h % 3 ffifltt (7^-:* 

25 y^7J/cm 2 ) $4ffiJR& (7^-i 1 J/cm 2 ) N *5 £ TJ«0 5 i« p 
& (7/v-^y^0. 5 J/cm 2 ) SrJSItLfci: #<7>inX*lf*Sr0 2 2t 
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*^/^«l£ii«l|5££^-t-5 300nm ^TTfc5:i» 

5 

(mmmi 4) 

&:S:$J 780nm c^^^i^ f> f)>MMs<fr* V — if ftM"? fe 5 ^tt 
10. Xt'l)fe.t5ii:fcj;9, *x-^'±K:lfiS£*ifc, HS^^JfeAiSXo 

ji« ikHz, /</p^i*M«ir4 i20f S th± 0 ttxtfttbtipsy 

XOtfy h SrllSL-C, ^^-^7 Sr^fbSS 0.3mm/sec TrXYSftiC 

20 5 r t tmm^ti-^c M2 3K:^-^j»it«k:*j»t5ws y 
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it * <d m m .;. 
5 2. ^jsg, ^w^t, mm, Mn&zvmmo 

10 felOiDI^S, 

4. Jnx^«l*s, WEK^- J iFttifi*iB^fe©iDX'Cfc5^^S:W«^ 
-rSlt^^^H^ 1 ^^l3«^ffi^^-^ H B B (D*DX^^o 

5. SfFlE^^^^/V^ U-lf^(D^ft^ 400nm fi(TT'fe5r<blr# 

15 6. jtulB^^/v* ^-if3fe<^ l^ 0 /ux^fc 19 

lmJ/cm 2 R±r*fc5r £ £Mfc£-r5fi3£cDgg|ffl3l 1 ^fcfBfitf) E^- 
7. i«^^^^«riPX-r5i«^^SO*PX^fiT*feoT, 

20 -ifftS^ ^*DX#)-T?fc?.^^^^ H B B ^^t > li5#i*#^JfeS^8EanX 

9. ttiBmaij^fi, x«sos^«^ px^^^^v^fe3t^^ll^sy^S3^: 
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5 «r»*^fi^/u^ u-if*#**$*b"5tt«***xttiiiii&i-**iiiB* 

fio 

10 .11. «Wit*3PX»ia*f*«"e«>*r fc«r#ifci:-f5lll3ft©ttBBJK 
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